Introduction
Open Access (OA) movement is promising to have a wide range of benefits to everyone in the world, among them a greater impact to authors and researchers; an immediate, free and easy access to a wide range of scholarly outputs to users especially in deprived and isolated regions; an improved research productivity to research funders and universities; informative ways of problem solving to public as information seekers; and advanced tools to research evaluators (see e.g. [HARNAD, 1995; ANDERSON & AL., 2001; CHAN & KIRSOP, 2001; HARNAD, 2001A, 2001B; GOODMAN, 2004; GUÉDON, 2004; SUBER & ARUNACHALAM, 2005] ; see also [DROTT, 2006] for a comprehensive review of the OA movement issues).
Open Access is potentially able to help scientists from developing countries to increase the visibility of their contributions to the global knowledge base, which may consequently result in reducing their professional isolation and improving their recognition. However, acting in a diametrically opposed and unbalanced situation, it is not clear how OA affects countries' citation performances: it is likely to reduce the north-south recognition gap by providing less-developed countries (LDCs) with latest scientific information and achieving their potential citations hidden by access barriers. The other side of the coin is that it may plausibly exacerbate the discrimination between countries, in case of a possible increase in demands for north's outputs, now more disproportionately distributed via OA channels, on the one hand, and the low quality commonly perceived for LDCs' outputs.
In a recent paper, we investigated the world's countries positioning in OA journals as the resultant of OA dynamics and quality dynamics and concluded that a majority of the countries, including some from LDCs, are found to perform above the expected level in OA journals. However, it could not be inferred from the results whether and to what extent the countries' well performances in OA journals are brought about by OA advantages [SOTUDEH & HORRI, ACCEPTED MANUSCRIPT] . In the present study, comparing countries citation performances in two series of scientific journals, i.e. OA journals and NOA journals, we try to investigate how Open Access publishing affects the world countries' recognition, or more precisely, to discover any evidences confirming the effect of a higher visibility on the citation achievement of scientifically developed (DCs) and less developed countries (LDCs).
Open Access and "lost science"
The recently increasing developments in ICT made scientists to expect a reduction in information gap between North and South. However, in spite of their growing investment on ICT, the outcomes were absolutely far from expected, as reflected in the Digital divide, i.e. an ever-widening asymmetry in provision, transition, and effective 71 use of ICT, between and within nations -most considerably between Center and Periphery [WORLD BANK, 1998/99; BALAKRISHNAN, 2001; ARUNACHALAM, 2003; CHINN & FAIRLIE, 2004] .
As a direct outcome of ICT development, OA has been welcomed by Peripheral countries, though with a different approach, reflected in their higher tendency towards OA journals, rather than self-archiving, a most preferred approach in North [HAIDER, 2005; MCVEIGH, 2004; SOTUDEH & HORRI, 2007B] . Again, they lay their hopes on OA to reduce not only the South-North knowledge gap but also their professional isolation by increasing their contribution to the global knowledge base and improving information flows especially from South to North or from South to South. Sometimes, the desire goes beyond a simple improvement in information flows and turn out to be an expectation, -whether implicitly or explicitly expressed -of reduction or even removal of the existent recognition gap (see e.g. [CANHOS & AL., 1999; CHAN & KIRSOP, 2001; KARIM, 2003; DOYLE, 2004; CHAN & COSTA, 2005; SUBER & ARUNACHALAM, 2005] ).
The expectation to reduce the recognition gap is seemingly based on two assumptions. First, on the one hand, OA movement is supposed to help different entities achieve their potential recognition, which would be lost if they were invisible [HITCHCOCK & AL., 2003; . On the other hand, scientific outputs in South have been pretended to be a direct victim of the lack of visibility: regional science, generated in response to local needs, are of lower international relevancy and are unremarkably cited by a restricted audience from their own countries and from specific fields; scientific outcomes largely appear in local publications not covered by international indexing & abstracting services and affected by extra limitations such as indigenous languages or distribution shortcomings, etc. (see e.g. [ARUNACHALAM & MARKANDAY, 1981; ARUNACHALAM & MANORAMA, 1989; SANCHO, 1992; GIBBS, 1995] ). As a result, it is believed that if they succeed to improve their visibility, they would reach a higher impact. A second assumption is that outputs in the same journals are expected to enjoy a comparable citation average, especially for those published as OA, which are supposed to take advantage of the same visibility level. Consequently, OA papers should enjoy the same impact level, irrespective of their countries of origin.
However, research system being multifaceted, a series of internal and external elements should be taken into account when evaluating it. For instance, apart from the visibility barriers, not considered as weak points per se, there are some inefficiencies intrinsic to science system in South leading to serious underdevelopment in their research systems, e.g. lack of institutionalized research spirit; the absence of scientific communities; inadequate interaction between research agencies -mainly consisted of universities -on the one hand, and industrial and executive institutions, on the other; isolation of research and its negligible role in decision making; technological and instrumental underdevelopment and ineffectiveness; inefficiency of reward and reviewing system; lack and misallocation of research funding; minor presence of private Scientometrics 76 (2008) section; poorly equipped and resourced libraries and laboratories; shortcoming of collaboration at national or global level, etc. (for some instances see [MORAVCSIK, 1966; ARUNACHALAM & MANORAMA, 1989; ARUNACHALAM, 2003] ). These internal elements lead to a qualitatively and quantitatively lower productivity, which in turn ends in an unequal recognition, even in the case of their internationally provided outputs.
OA is obviously not to cure LDCs' fundamental scientific inefficiencies or the cognitive biases and prejudice. Instead, what push to hypothesize the OA role in the reduction of the recognition gap, is its ability, (1) to lessen LDCs knowledge poverty by providing them with the latest information, which in short term would help alleviate their referencing quality, and ensure their research novelty and originality; and in long term would improve quality of their research to some extent, (2) to achieve their potential citation capacity, lost due to the lack of accessibility by removing or at least reducing their visibility inefficiencies of scientific outputs, (3) to affect other aspects of their science systems by e.g. increasing universal collaboration, absorbance of internationally-devoted research grants and facilities, assisting in the formation of scientific communities, which are determining factors in the recognition gap. However, all things equal, an optimal situation won't possibly be observed before a very long term, and perhaps after achieving well-established, institutionalized, and universally welcomed OA systems. Consequently, the two former aspects are most likely to bring about an improvement, at least at these early stages.
Methodology
In order to verify countries positioning in OA and examine any possible improvements in their citation performances, we tried to compare their positioning in OA journals to theirs in NOA sub-system of science system. In the present study, we used the OA data gathered, validated and prepared for our previous studies [SOTUDEH & HORRI, ACCEPTED MANUSCRIPT, A], which is described here in brief.
OA journals identification and validation
Open Access journals, known as gold OA journals, are those providing free, immediate access to their entire contents. To identify them, we used several Open Access directories as described in SOTUDEH & HORRI [2007] . Open Access journals are subject to many changes and fluctuations in terms of their access policies and patterns. Therefore, to get reliable outcomes, it is required to concentrate on those being longlasting, stable, and prestigious. To this aim, we tracked their evolution through their web pages recorded by Internet Archive, a service provided by Alexa to harvest the entire Internet. 1 Furthermore, to explore their present status, we verified their current web pages, too. In the case of failure of these two strategies, we tried to get information directly from a person in charge of the related journal. In this way, we reached a list of 139 journals, providing an immediate, free access to their entire contents, on the basis of a stable policy for at least five years and indexed by SCI. As a prestige criterion, we chose JCR 2003. 114 journals were found to be recognized enough by scientific communities to enter JCR. Furthermore, we omitted non-English journals 2 and those launched after 2001, because non-English articles and those published in new-launched, less-known journals are revealed to be less cited and more likely to distort the results of citation analyses [GARFIELD, 1970 [GARFIELD, , 1972 MEADOWS, 1997] . In this way, we reached a list of 99 prestigious, long-lasting, pure Open Access journals.
The data verification showed that the OA journals cover 67 of 170 ISI fields, i.e. subject categories. An updated version of journal classification scheme invented by KATZ & HICKS [1995] was provided and approved by Professor Katz. Using the scheme, the OA journals were classified into four broad scientific disciplines: life sciences, natural sciences, engineering & material sciences, and multidisciplinary sciences; according to the field of the journal in which they were published.
NOA journals identification and validation
To have a valid comparison, we needed to identify NOA journals, following the same strategies applied in the identification of OA ones, namely (1), being considered as absolutely NOA, i.e. permitting no kind of Open Access; (2), enjoying validity feature met by the OA journals, i.e. being included in JCR, and (3), covering the same fields. In order to meet the criteria, NOA journals were identified, validated and prepared, as described below.
Using SHERPA/ROMEO list 3 of journals categorized by their status in OA club, we identified "Gray journals" i.e. those applying no official policies for self-archivingeither in preprints or post-print format. In early 2006, 613 journals were characterized as Gray. However, the list should be verified to guarantee the control of the effects of OA in any possible forms, e.g. partial, delayed or hybrid models. Due to the common use of Robot Exclusion system by these journals to hinder automatic crawling, it was not possible to track their history through Internet Archive, as done for OA journals [SOTUDEH & HORRI, 2007] . Consequently, in order to avoid the inclusion of journals applying any OA alternative, we compared the list against OA directories that had been employed to identify OA journals. Scientometrics 76 (2008) 16 of the journals, specified to be gold, were omitted. A lot were found to be free for a very limited period, e.g. one issue or more, some supplements, or for some months, during [2001] [2002] [2003] . They were believed not to be notably influenced by OA advantages, and were included. Owing to the fact that early years after publication are believed to be mostly influential in citation accumulation, delayed journals that were embargoed for 24 months after publication or more were considered as NOA. Those journals opened to a restricted population, e.g. third world, were included; because, their relatively meager outputs may end in a trivial OA advantage, if any. The rest was compared against SCI journal list. 286 NOA journals were revealed to be indexed by SCI, of which 264 entered JCR 2003.
The NOA journals were classified using the above-mentioned scheme. As OA journals account for just a very smaller part of the science system, they are limited in subject fields covered, compared to the NOA ones. In order to have comparable data sets, the NOAJ collection was limited to 136 journals, which cover 40 subject fields common with OA journals. The multidisciplinary sciences enjoyed no common fields.
Articles data gathering and preparation
In early 2006, we searched SCI 3.0 available at Web of Science (http://portal.isiknowledge.com), to retrieve papers published in the identified OA and NOA journals, using "SO" command. The searches were limited to English articles, notes and reviews published from 2001 to 2003. We downloaded the data in a tabdelimited format, and then purified, parsed and prepared them for further analyses using excel and SPSS. Papers were assigned to a country if at least one author came from an institution with an address in the country. All numerical analyses used integer counts, i.e. in the case of a collaborative paper authored by scientists from different countries, each country was counted once and all citations received by the article were assigned to it.
The citation data, gathered in this way, reflect natural time windows, following their publication dates. That is, the windows are variable from 3 years for articles published in 2003 to 5 years for those published in 2001. In our previous studies, for comparison purposes we had analyzed the papers, using the variable citation time windows [SOTUDEH & HORRI, ACCEPTED MANUSCRIPT, A]. It is, therefore, required to retain the same citation time windows in the present study, in order to gain results comparable to those yielded previously.
At the next step, we tried to homogenize the two collections in terms of (co)authoring countries. They were required to contribute to both OA and NOA journals in same fields. Besides, they should exhibit a stable specialization, i.e. to have contributions in the given field(s) in all these years in both systems. The final data accounted for 73841 NOA items and 16194 OA items, receiving at least one citation, and (co)authored by 45 countries in 39 fields (Table 1) . In order to have an insight of the countries status regarding their scientific development level, we used RAND classification [WAGNER & ], where they are categorized into four blocks, including scientifically developed, developing, proficient, and lagging nations. For practical purposes, the three latter groups are distinguished from the first group as LDCs.
Analysis method
The world's countries widely vary in terms of the amount of their scientific outputs. This is believed to result in biased scientometric analyses (see e.g. [BAINES, 1987; ARUNACHALAM & MANORAMA, 1989] ). In order to overcome the problem, using regression analysis, we analyzed the data on the basis of a power law model, proposed by KATZ (1999A, 1999B, 2000 . According to the model, the relationship of papers to citations follows a non-linear trend described by the equation:
where k is a constant and n is the exponent of the power law relationship.
Taking into account the nonlinear relationship between papers and citations, it reflects a more realistic picture of citation performance of entities located on the extremes of scientific production continuum [KATZ, 2000] . Estimating expected number of citations, for each entity, e.g. a given field or country, the model helps define a new indicator, called Adjusted Relative Citation Impact (ARCI), to measure their citation performances:
We, then, calculated the average for the ARCI values in these years. The calculation of average is based on the assumption that, as the analyses are conducted separately for each year, the indicators are adjusted for the scaling effects and the obtained values are normalized.
In order to determine how countries in the two blocks differ in their overall citation performances in OA journals and NOA journals at field aggregation level, we analyzed the papers and citations in a single data set, in which each given field enjoyed 4 data points describing citation and paper characteristics of each of the two blocks in each of the two OA and NOA sub-systems in the field. Using average ARCI values yielded by analyses conducted across these fields, we then defined a new indicator called Recognition gap (RG):
which describes how the two blocks diverge in their performances in each of the two sub-systems, in a given field. A negative value implies a gap, in favor of DCs, while a positive value signifies an inverse gap. Using the RG values obtained for the blocks in each system, we can estimate the blocks' recognition gap width rate (RGWR), for a given field in the two systems:
which demonstrate how the recognition gap between the two blocks is affected by OA publishing in a given field. Needless to say, a negative value implies a widened gap, while a positive value signifies a reduced gap. Furthermore, in order to compare a given country's individual performance, in OA and NOA systems in each discipline or subject field, their data were gathered in a single data set, where each given country enjoyed two data points, one describing its situation in OA and the other in NOA system. Using the average ARCI values yielded by As a result, if the value is positive, it is performing better in OA than in NOA subsystem and is, therefore, believed to be experiencing an OA advantage.
Research questions
• How do developed and less-developed blocks diverge in their performances in OA and NOA sub-systems at field aggregation level?
• What individual countries, if any, witness an OA advantage in each of the three disciplines?
• What individual countries, if any, witness an OA advantage in subject fields?
Results & discussion

Overall performances of the two scientific blocks in individual fields in OA and NOA journals
The first regression analyses were carried out across fields covered by papers (co)authored by DCs and LDCs. It should be pointed out that in order to increase the validity of the tests, only 23 subject fields that were common between the two blocks entered the analyses. The data gathered in Table 2 shows the results. According to the Table, in both the scientific blocks, a higher expected citation level is supposed for NOA journals. However, as it can be seen from the exponents and the related standard errors, discrepancies between OA and NOA exponents are higher for the LDCs; in other words, although the two blocks are found to perform at a lower level in OA system, South countries have an even weaker performance. As an example in year 2001, the difference between OA and NOA exponents yielded for DCs is 0.20 ±0.04, but 0.25± 0.09 for LDCs. Based on these findings, it seems that in general the LDCs are diverging in their overall performances in the two systems, more strongly compared to DCs. 
Scientometrics 76 (2008)
Is the recognition gap between the two scientific blocks widening?
The idea of transition in scientific situation of countries is a historically proven fact. As Chatelin put it, proceeding through a historical analysis, one will notice not only a historical main shift of the Center (from the Europe of the 17th and 18th centuries to present day North America), but also emergence of new Centers, or in other words, of Peripheral Centers (in Asia today, for example). [CHATELIN, 1986; CHATELIN, & ARVANITIS, 1989] Applying the traditional opposition between Center and Periphery, we tried to illuminate the world's countries performances in OA and NOA journals and to measure any convergence or divergence between these two global entities. To do so, it should be reminded, we gathered OA and NOA papers grouped by their subject fields and then by their contributing blocks in a single data set and examined their relationships to the citations by regression analyses. The results are illustrated in Table 3 , Figure 1 . Based on the results, we tried to calculate ARCI values for each given field in each block in OA and NOA systems. Based on these findings, we calculated the recognition gaps (RG), experienced by the blocks in each system and then their width rate (RGWR). The results are shown in Table 4 , ordered by RGWR values.
ARCI values, yielded for LDCs in NOA journals, imply that the countries accumulate even more citations relative to the amount of their outputs, in a majority of the studied fields (16 fields accounting for 69.57 percent). Also, verifying the RG values, we ironically observe that they gained positive RG values in some fields (18 fields accounting for 78.26 percent), signifying an inverse gap. Showing a greater impact for LDCs, compared to those obtained for DCs, it implies that less-productive countries are not necessarily less-recognized ones. The observed inverse gap may be partially due to the applied categorization, which gathers together DCs, with rather different citation and output characteristics, though similar in their overall scientific performances: e.g. Japan, Taiwan and South Korea, are known as less prolific in terms of citation counts relative to publication counts, compared to scientific superpowers. As another instance Scandinavian countries, too, differ from leading countries in terms of their productivity. Another factor, apparently playing a major role, is taking into account the nonlinearity between the two variables, which reflects a far unexpected picture for a block of a significantly minor size in terms of scientific productivity. The result is, therefore, of special importance in that it suggests the method ability to fruitfully address research evaluation of the world's countries drastically varying in their publication amount, a feature of the world's science system that is known as the weak point of citation analyses, at global level, or cross countries (see e.g. [BAINES, 1987; MORAVCSIK, 1985; ARUNACHALAM & MANORAMA, 1989; GAILLARD, 1992; SANCHO, 1992] ).
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Notwithstanding the effects of the above mentioned factors, the probability of an improvement in LDCs' international recognition should not be ignored. LDCs, some of which had been found to hardly exhibit a discernable trend in their outputs [BLICKENSTAFF & MORAVCSIK, 1982; GARFIELD, 1983; IRVINE & MARTIN, 1989] , are now increasingly proven to accomplish a considerable enhancement in their research productivity (see e.g. [BLICKENSTAFF & MORAVCSIK, 1982; SCHUBERT & AL., 1989; MAY, 1997; RAO, 2001; SCIENCE WATCH, 2003 ]), and even to have potential to catch leading countries up in some areas [ETO, 1991] .
Although, the gap between Center and Periphery does not seem to be unsurpassable [CHATELIN, 1986; CHATELIN & ARVANITIS, 1989; ETO, 1991] , the scientific situation is too complex to bear a simplistic interpretation. Consequently, the probable improvement should not be magnified and misinterpreted as an evidence of a general superiority of South, or of individual countries in the block, because it is a collective analysis applied to just a minor portion of fields -23 out of 170 subject categories currently covered by ISI -, and to a limited number of countries -including 19 DCs and 26 LDCs, with exclusion of those exhibiting instability in these fields in the three years studied. In order to definitely substantiate any improvement, we should have detailed evidences describing their performances in the past with the same methodological approach.
Verifying OA ARCI values, and their related RG values, one may notice that not only the amount of fields, in which LDCs are perform higher than DCs, reduces to only 9 fields (39.13 percent), in OAJ system, but also the magnitudes of RG values in a majority of fields are considerably lower. As a result, the DCs are revealed to witness a generally higher performance in OA journals.
Taking into account the RGWR values, we notice that the two blocks show to have an inversely widened gap, in favor of LDCs, in 5 fields, namely Engineering, Mechanical; Pharmacology & Pharmacy; Plant Sciences; Radiology, Nuclear Medicine & Medical Imaging; and Surgery. Comparing their ARCI values, one may notice that this is mainly due to a relatively lower performance of DCs in these fields in OA journals, not necessarily a higher impact for LDCs; except for Radiology, Nuclear Medicine & Medical Imaging and Surgery. Consequently, the countries are revealed to be diverging from DCs in a majority of fields. As RGWR values suggest, the two blocks' overall performances is revealed to be diverging in OA and NOA journals favoring the DCs. Radiology, Nuclear Medicine & Medical Imaging and Surgery are the sole fields, in which both blocks improved their performances in OA journals, with LDCs gaining a higher improvement, and thus observing a real reduction in its recognition gap with North.
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Countries' individual performances
In order to find any evidences of individual countries experiencing an OA advantage, we repeated the regression analyses at country aggregation level, first in the three disciplines and then in individual fields.
Before representing the results, it is required to mention an important point. The analyses seek to have a comparison between a given country's performances in the OA and NOA systems in a discipline or in a field. Therefore, the results should not be generalized and attributed to a country's overall performance or to its superiority or inferiority relative to another in the whole science system. Since, on the one hand, at discipline level, the countries differ widely in their specializations. Consequently, a given country contributing to a limited number of prolific fields may enjoy a higher position, compared to those participating in many more fields with dissimilar norms and practices. On the other hand, the study concentrates on a minor portion of the science system, which may not be representative of the countries' publication strategies or productivity. Any generalization may lead to an imperfect picture of their overall performances even at individual field level. As a result, it is not rational to draw such a conclusion even at individual field level.
Countries' performances in the three disciplines
The verification of the data revealed that the fields vary strongly in terms of the number of contributing countries (Table 1) . Needless to say, countries performances in scientific system are strongly dependent on their specializations, so that those active in more prolific one are likely to accumulate more citations. However, it seems not to have considerable effects on a comparison between a given country's relative positioning in OA and NOA systems in each discipline, because countries contributions to OA and NOA systems being in the same fields, their different specializations may equally affect their positioning in both systems, and therefore, their overall distance in the two systems i.e. OA advantage or disadvantage, may be independent of their specialty dissimilarities. Table 5 presents data of regression analyses conducted across countries in different disciplines. Based on the results, we calculated their ARCI values in each of the systems and then their OA advantage or disadvantage. The outcomes are gathered in Table 6 , in which the results are organized by countries' OA advantage or disadvantage.
As it can be observed, in Engineering & Material Sciences, USA is one and only country witnessing an OA advantage. Turkey, a developing country, is shown to act above the expected level in both systems; however, with a lower performance in OA system. It should be reminded that the higher values of ARCI for Turkey should not be interpreted as its superiority over e.g. USA, which gains lower ARCI values. Because, the two countries differ in their specializations in engineering & material sciences, so that Turkey enjoys just one field, i.e. Engineering, Chemical; while USA contributed to 3 fields including Engineering, Electrical & Electronic; Engineering, Mechanical; and Engineering, Multidisciplinary, which may not be as prolific as the former field. Brazil, China, and India, pioneering in OA and known as Peripheral Centers, due to their increasing scientific productivity, are revealed to perform far better in NOA system. The results are in accordance with our previous findings. According to the findings, not only they were revealed to perform below their expected levels; but also, their unsuccessful presence in OA system positioned them far lower than a number of countries at global level. Although, they were found to succeed in few fields, their failure in some other fields affected their overall performance in OA system [SOTUDEH & HORRI, ACCEPTED MANUSCRIPT] . The results of the present study also imply that the countries' adverse positioning in OA system does not reflect a characteristic intrinsic to their whole science systems, but is just related to their relatively poorer performance in OA journals.
In Life sciences, there are 21, out of 39 countries excelling in OA and thus gaining an OA advantage, with a lot performing above their expected level in both systems. As it can be seen the values yielded for their ARCI is relatively higher than what is experienced by Engineering & Material Sciences. It is not far from expected given its prolific productivity whether in scientific outputs or referencing habits. Besides, the discipline is a much older in widely accepting OA journals. According to the results, 7 less developed nations, -whether proficient, developing or lagging -are revealed to experience an OA advantage. Though scarce in number, it may be interpreted as early evidences of OA constructive effects on their scientific performance. Again, peripheral countries, pioneering in OA, including Brazil, Chile, China and India are revealed to perform weakly in both systems. However, Argentina is found to desirably perform in both systems, though with a comparatively lower situation in OA journals. None of the Scientometrics 76 (2008) countries, contributing to Natural Sciences, are found to gain an OA advantage. Although, Russia, Poland and Portugal perform strongly in both systems, their overall performances in OA journals are lower than theirs in NOA journals. The relatively better positioning of these countries may be astonishing and requires some clarifications. As the first factor, we should take into account the difference in specializations. Russia and Portugal contribute to Natural sciences in just one field, i.e. Chemistry, Multidisciplinary. Poland, too, is limited in its specializations, by participating in two fields including Chemistry, Multidisciplinary and Chemistry, Analytical. Consequently, their higher positioning seems natural, when comparing them to other countries, e.g. UK, and USA, which contributes to 4 fields, including Geosciences, Multidisciplinary; Meteorology & Atmospheric Sciences; Chemistry, Analytical; and Chemistry, Multidisciplinary. When we consider the performances of these countries in individual fields in NOA journals (Table 7) , we notice that e.g. USA perform lower than its expected level in Meteorology & Atmospheric Sciences, while performing well in Chemistry, Analytical. The same is true for UK, which performs better in Chemistry, Multidisciplinary than Meteorology & Atmospheric Sciences. However, Germany, that is similar in its specializations to Poland, is located after this country, not only at discipline level but also at individual field level. As a result, it seems that, apart from divergence in specializations, the methodological approach, which reflects an unusual picture, may be of special effect in this regard. However, as it Scientometrics 76 (2008) was mentioned previously, although the countries may somehow reflect better performances relative to other countries, it should not be misleadingly interpreted as their superiority at global level.
Countries' performances in some fields
It was shown that a lot of countries, contributing to OA journals, do not experience an OA advantage in their overall situation in each of the three disciplines. Data verification showed that several of these countries are revealed to contribute to a multiple range of fields (Table 1 ). This may somehow mask a possible OA advantage in individual fields, owing to possible contribution to fields with different citation norms and practices. Therefore, in order to explore any evidences confirming the OA effects on countries' performances in individual subject fields; we conducted regression analyses across countries in 13 fields, which 6 or more countries contribute to. As it can be observed in Table 7 , there are some fields in which the contributing countries excel in OA journals, and hence, witness an OA advantage. They differ widely in terms of frequency of OA-advantaged countries, from one country, i. The last point to be mentioned, given the finding that some countries from South are found to witness an OA advantage, it would seem that it is owing to a high number of self-citations at national level, resulted by the presence of a high number of indigenous OA journals in the collection. To clarify this, we verified subject fields covered by OA journals published by the countries. We noticed that none of them are publishing OA journals in the fields, in which they were characterized as OA-advantaged. Consequently, the idea of a probable influence of nationally self-cited OA papers may be rejected.
Conclusion
As the results of our analyses at collective and individual levels revealed, a lot of countries contributing to OA journals do not enjoy an OA advantage, but rather witness extremely rudimentary and fragile performances in OA journals. OA-disadvantaged countries largely consist of non-developed nations. It is shown that third world nations are strongly diverging in their performances in OA journals and NOA journals, so that it seemingly gives rise to an even widened gap between them and scientific leaders.
Given their relatively high situation in NOA journals, one may conclude that the adverse positioning of the third world in OA journals is not reflecting their total science system, but just what is concerned to OA journals. Therefore, this may have its roots mainly in the fact that, in general, authors from LDCs do not widely support OA journals, and prefer to submit their high quality papers to more renowned journals. It is natural that their relatively low-quality submissions, along with the journals' comparatively lower reputation, affects LDCs' outputs more strongly, leading to an exacerbated Matthew Effect. Although, it would be to their detriment in long term, it is understandable that they prefer not to sacrifice their even minor outputs and recognition. It gives the sense of déjà vu, reminding their reluctance to submit their qualified papers to national journals, while most of their overseas publications appear in low-quality journals and fail to become part of the science mainstream (see e.g.
[ CHAN & COSTA, 2005; ARUNACHALAM & MANORAMA, 1989; SANCHO, 1992] ). All in all, the countries do not apparently exploit OA capacities. It would be even more disappointing if we take into account that a large number of LDCs are showing a low inclination to self-archiving and OA journals are in fact their preferred OA channel.
Notwithstanding the finding that publishing in OA journals is further fortifying the present inequalities between countries by redirecting more citations towards privileged ones, and depriving the already "have-nots"; a few evidences were found that confirm Scientometrics 76 (2008) early beneficial effects of OA on scientific performances of some countries. While the advantages are commonly observed to address the world's scientific elites, the existence of some unprivileged nations among the OA-advantaged ones, may be interpreted as preliminary heralds of an evolution caused by OA, in improving the nations' scientific visibility, though OA journals have possibly a trivial contribution to it.
The affirmative evidences, though scarce in number, are of special importance. Although, OA is supposed to remedy South countries' science systems deficiencies regarding visibility and resource shortcomings; it is not rational, at this rather preliminary stages of OA, to seek out a considerably determining effect on the positioning of LDCs in the world's science system; because, first, quality is widely understood to be enhanced at a pace very slower than quantity, -in our case scientific outputs, visibility, and availability. Citations, which are considered as a representative of quality -tough a disputable, defective one -, are of no exception. Second, the journals' and the countries' recognitions are proven to be commonly subject to biases and psychological reactions that take a long term to be significantly alleviated. An improvement in the role of OA journals in revitalizing countries' "lost sciences" would not be beyond reach in future, given the incremental evidences confirming the scientific community's embracement of the journals. However, its realization principally depends on the extent to which scholars around the world recognize the need to back them and to keep reforming their submitting and referencing attitudes.
As mentioned, that OA journals have been reservedly treated by scientific communities form the early days. This has been led not only to obtain recognition lower than what they actually deserve, but also to low-quality submissions, which further aggravate the journals incredibility. Consequently, although we endeavored to choose two journals sets comparable enough regarding their access policies, subjects covered, and prestige; they are of unequal baselines because they seriously differ in their historical evolutions and backgrounds.
Notwithstanding the fact that this sort of investigations on OA journals, is required to highlight their beneficial roles in the scholarly communications and to attract further supports from scientists and scholars, more brilliant outcomes would be achieved if green or hybrid journals is concentrated. Since, on the one hand, they have been practicing according to common publishing norms widely accepted by scientific communities. Accordingly, their OA advantage, not affected by biases or prejudice, is outstandingly higher than OA journals' (see e.g. 
